Differential nerve injury-induced expression of MHC class II in the mouse correlates to genetic variability in the type I promoter of C2ta.
Major histocompatibility complex (MHC) class II is of critical importance for the induction of immune responses. Levels of MHC class II in the nervous system are normally low, but expression is up-regulated in many disease conditions. In rat and human, variation in the MHC class II transactivator gene (C2ta) is associated with differential expression of MHC class II and susceptibility to autoimmune disease. Here we have characterized the response to facial nerve transection in 7 inbred mouse strains (C57BL/6J, DBA/2J, 129X1/SvJ, BALB/cJ, SJL/J, CBA/J, and NOD). The results demonstrate differences in expression of C2ta and markers for MHC class I and II expression, glial activation, and T cell infiltration. Expression levels of C2ta and Cd74 followed similar patterns, in contrast to MHC class I and markers of glial activation. The regulatory region of the C2ta gene was subsequently sequenced in the four strains (C57BL/6/J, DBA/2J, SJL/J and 129X1/SvJ) that represented the phenotypical extremes with regard to C2ta/Cd74 expression. We found 3 single nucleotide polymorphisms in the type I (pI) and type III (pIII) promoters of C2ta, respectively. Higher expression of pI in 129X1/SvJ correlated with the pI haplotype specific for this strain. Furthermore, congenic strains carrying the 129X1/SvJ C2ta allele on B6 background displayed significantly higher C2ta and Cd74 expression compared to parental controls. We conclude that genetic polymorphisms in the type I promoter of C2ta regulates differential expression of MHC class II, but not MHC class I, Cd3 and other markers of glial activation.